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Claims 



1. p-Aryloxyaralkylamine derivatives represented by the general formula: 



Xn 




0 



(in this formula, X represents a halogen atom or a lower haloalkyl group, n is 1 or 2, Y represents 
a hydrogen atom, a halogen atom, a lower alkyl group, a lower haloalkyl group, or a lower 
alkoxy group, and A represents a lower alkylene group or a lower alkenylene group). 

2. Insecticides or mitocides characterized by the fact that they contain, as active 
ingredients, p-aryloxyaralkylamine derivatives represented by the general formula: 



(in this formula, X represents a halogen atom or a lower haloalkyl group, n is 1 or 2, Y represents 
a hydrogen atom, a halogen atom, a lower alkyl group, a lower haloalkyl group, or a lower 
alkoxy group, and A represents a lower alkylene group or a lower alkenylene group). 

Detailed explanation of the invention 
Objective of the invention 
Industrial application field 

The present invention relates to novel p-aryloxyaralkylamine derivatives. More 
specifically, it relates to novel p-aryloxyaralkylamine derivatives represented by general formula 
(I) to be given later and insecticides or mitocides containing said derivatives. Therefore, the 
present invention is useful in the chemical industry and agriculture, especially the agrochemical 
manufacturing field. 



Xn 



0 



3 



Prior art 

In regard to aryloxyaralkylamine derivatives to date, the N-acetyl derivative of 
4-phenoxybenzylamine is described in Pharmaceutical Britain Vol. 5, pp. 397-400 (1957). 
However, the presence or absence of its insecticidal and mitocidal activity is not known. 
Furthermore, there are no descriptions in the literature on the derivatives as shown in the present 
invention. 

Problems to be solved by the invention 

As agricultural and horticultural insecticides and mitocides to date, several types, like 
organic phosphorus compounds, carbamate compounds, organic chlorine compounds, pyrethroid 
compounds, and so on have been used. Nevertheless, the appearance of active agent formulations 
with high safety has been desired. Use of active agents with a strong toxicity to people and 
animals, active agent formulations with a residue problem, and so on has reduced gradually. 
Therefore, limited use of active agent foraiulations is common. As a result, noxious insects and 
mites have resistance with respect to these active agent formulations. A reduction in insecticidal 
or mitocidal effectiveness has become a problem. In particular, Nephotettix are important 
noxious insects that often appear in paddy fields in Japan that show a strong resistance to 
organophosphorus insecticides and carbamate insecticides. Throughout the world, mites showing 
resistance to dicofol (Kelthane) appeared. There have been major problems in countermeasures 
for prevention and elimination. Thus, the appearance of compoimds with new structures which 
are safe for people and animals and have a strong effect on noxious insects and mites resistant to 
conventional active agent foraiulations has been in great demand. 

The present invention is to provide novel insecticides and mitocides in order to satisfy 
these desires. 

Constitution of the invention 
Means to solve the problems 

In order to achieve the objective mentioned previously, the present inventors have 
synthesized many aryloxyaralkylamine derivatives and their usefulness was rigorously 
investigated. As a result, we have discovered that the p-aryloxyaralkylamine derivatives 
represented by general formula (I) to be given later are novel compoimds not described in the 
literature, they have a high insecticidal and mitocidal activity and high safety with respect to 
people and animals, and said objective is achieved. 

Therefore, the essence of the first present invention is p-aryloxyaralkylamine derivatives 
represented by general foraiula (I): 



4 



"^l(o)-o-^>-cii- i-c-A^@r^ ( I ) 

0 

(in this foimula, X rq)resents a halogen atom or a lower haloalkyl group, n is 1 or 2, Y represents 
a hydrogen atom, a halogen atom, a lower alkyl group, a lower haloalkyl group, or a lower 
alkoxy group, and A represents a lower alkylene group or a lower alkenylene group). 

Furthermore, the essence of the second present invention is insecticides or mitocides 
characterized by the fact that they contain, as active ingredients, p-aryloxyaralkylamine 
derivatives represented by general formula (I) mentioned previously. 

Next, typical specific examples of compounds of the present invention with general 
formula (I) are shown in Table 1. The compoxmd numbers are also used for reference in the 
following application examples and test examples. 

Unless otherwise stated specifically in this document, the compound of the present 
invention has at least one asymmetric carbon atom. The number of asymmetric carbon atoms can 
be increased with a substituent group, for example, of type A. With by these, any type of optical 
isomer can be present. If A is an alkenylene group, geometric isomers will be present. The 
present invention includes a single substance of these isomers or a mixture of any type and ratio. 
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Key: 1 Compound No. 

2 Physical properties 

Operation 

Compounds of general formula (I) of the present invention are novel compounds. The 
compounds of general formula (I) function as insecticidal and mitocidal ingredients in 
agricultural and horticultural fields. 

AppHcation examples 

Manufacture of the compounds of the present invention 

The compoimd of general formula (I) of the first present invention can be manufactured 
by the reaction of a carboxylic acid halide shown by general formula (III) with a p- 
aryloxyaralkylamine derivative represented by general formula (II): 

0 

« n ) ( m ) 

> ^vO>-o-^)-cii- »-c-A^gr 

0 

( I ) 

Key: 1 Acid-binding agent 

(in this reaction, X, n, Y and A are the same as those mentioned previously, and Z represents a 
halogen atom). 

This condensation reaction is generally carried out in an organic solvent. As the solvents 
that can be used, benzene, toluene, hexane or other hydrocarbon; chloroform, chlorobenzene or 
other halogenated hydrocarbons; ethyl ether, dioxane, tetrahydrofuran or other ethers; methyl 
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acetate, ethyl acetate or other esters; acetone, methyl isobutyl ketone or other ketones; 
acetonitrile, propionitrile or other nitriles; methyl alcohol, ethyl alcohol or other alcohols; 
dimethyl formamide, dimethyl acetamide or other amides; dimethyl sulfoxide or the like are 
available. 

As acid-binding agents, sodium hydride, sodium amide, sodium hydroxide, potassium 
carbonate or other inorganic bases, triethylamine, pyridine or other organic bases can be used. 

Although the reaction can proceed at room temperature, by heating within a range up to 
the boiling point of the solvent, the reaction time can be shortened. After completion of the 
reaction, if a base or the like is present as an acid-binding agent, this is filtered off. By distilling 
off the solvent, the desired product can be obtained. By the addition of water and benzene, 
toluene, tetrahydrofuran, chloroform or other organic solvent for partitioning of the desired 
product, and then distilling off the solvent, the desired compound of the present invention can 
also be obtained. Manufacturing examples of the compounds of the present invention by these 
methods are shown in Application Examples 1 and 2. 

The compound of formula (II) as the starting material is a publicly-known compound or it 
can be easily manufactured by the reaction of the corresponding halide and methylamine by a 
method similar to that for the publicly-known compound, for example, the manufacturing 
method described in United Kingdom Patent No. 720,593 (1954). The manufacturing example of 
the compound of formula (II) by this method is shown in the reference manufacturing example. 
Compounds of formula (II) manufactured by this method are shown in Table 2. The compound 
of formula (III) is a publicly-known compound. 

Application Example 1 Manufacture of N-methyl N-a-methyl-p-(4- 
trifluoromethylphenoxy)benzylphenylacetamide (Compound No. 12) 

10.1 g of triethylamine, 100 mL of toluene, and 15.5 g of phenyl acetyl chloride were 
added dropwise under water cooling to a mixture of 29.5 g of methyl 

a-methyl-p-(4-trifluoromethyl phenoxy)benzylamine. It was stirred at room temperature for 1 h. 
After completion of the reaction, the deposited salt was filtered off and the filtrate was 
concentrated, and the title compound was obtained at 38.8 g as a light yellow oily substance. 
After this substance was purified by silica gel column chromatography using a hexane-acetone 
mixed solvent, it became a colorless oily substance with no = 1 .5546. 

A pplication Example 2 Manufacture of N-methyl N-a-methyl-p-(2-chloro-4- 
trifluoromethylphenoxy)benzylphenylacetamide (Compound No. 26) 

By conducting the reaction and treatment in the same manner as in Application Example 
1 by using 33.0 g of methyl a-methyl-p-(2-chloro-4-trifluoromethylphenoxy)benzylamine. 
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10.1 g of triethylamine, 100 mL of chloroform and 15.5 g of phenylacetyl chloride, the title 
compound was obtained at 41 .2 g as a light yellow oily substance. After this substance was 
purified by silica gel column chromatography using a hexane-ethyl acetate mixed solvent, it 
became a colorless oily substance with no = 1 .5532. 

Reference Production Example 

Manufacture of methyl a-methyl-p-(4-trifluoromethylphenoxy)benzyl amine 

A mixture of 30.1 g of a-methyl-(4-trifluoromethylphenoxy)ben2yl chloride, 15.5 g of a 
40% aqueous methylamine solution, and 100 mL of ethanol were stirred at SO^'C for 3 h. After 
completion of the reaction, toluene and water were added and the toluene layer was separated 
out. It was dried over anhydrous sodium sulfate. The solvent was distilled off under reduced 
pressure and the title compound was obtained at 31.7 g as a light yellow oily substance. After 
this substance was purified by siUca gel column chromatography using a hexane-acetone mixed 
solvent, it became a colorless oily substance with nu^ = 1.5136. 

Table 2 
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Key: 1 Compound No. 

2 Physical properties 
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Application examples 

Methods for the preparation of formulations for insecticides and mitocides 

Using the compoimd of general formula (I) mentioned previously, the insecticides and 
mitocides of the second presrat invention can be prepared as a formulation in the desired state as 
an emulsion, a wetting formulation, a liquid formulation, a flowable (sol.) formulation, a powder 
formulation, a driftless (DL) dust formulation, a granular formulation, a microgranular 
formulation, a tablet formulation, or the like. As supports that can be used here, any soHd or 
liquid can be used as long as it is conventionally used in agricultural or horticultural active agent 
formulations, without being restricted to special materials. For example, as solid supports, 
mineral powders (kaolin, bentonite, clay, montmorillonite, talc, diatomaceous earth, mica, 
veraiiculite, gypsum, calcium carbonate, apatite, white carbon, slaked lime, ammonium sulfate, 
urea, and so on), plant powders (soybean powder, wheat powder, wood powder, tobacco powder, 
starch, crystalline cellulose, and so on), polymer compounds (petroleum resin, polyvinyl 
chloride, ketone resin, dammar gum, and so on), alumina, silicate, saccharide polymers, highly 
disperse silicic acid, waxes, and so on can be mentioned. As liquid supports, water, alcohols 
(methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropyl alcohol, butanol, ethylene glycol, 
benzyl alcohol, and so on), aromatic hydrocarbons (toluene, benzene, xylene, ethyl benzene, 
methyl naphthalene, and so on), halogenated hydrocarbons (chloroform, carbon tetrachloride, 
dichloromethane, chloroethylene, monochlorobenzene, trichlorofluoromethane, 
dichlorodifluoromethane, and so on), ethers (ethyl ether, ethylene oxide, dioxane, 
tetrahydrofuran, and so on), ketones (acetone, methyl ethyl ketone, cyclohexanone, methyl 
isobutyl ketone, isophorone, and so on), esters (ethyl acetate, butyl acetate, ethylene glycol 
acetate, amyl acetate, and so on), acid amides (dimethylformamide, dimethylacetamide, and so 
on), nitriles (acetonitrile, propionitrile, acrylonitrile, and so on), sulfoxides (dimethyl sulfoxide 
and so on), alcohol ethers (ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 
and so on), aliphatic or alicyclic hydrocarbons (n-hexane, cyclohexane, and so on), industrial 
gasoline [products] (petrolexmi ether, solvent naphtha, and so on), petroleum distillates 
(paraffins, kerosene, light oil, and so on), and so on can be mentioned. 

During the preparation of an emulsion, a wetting agent, a flowability agent or the like, a 
variety of surfactants or emulsifying agents can be used for the purpose of emulsification, 
dispersion, solubilization, wetting, foaming, lubrication, diffusion [sic] or the like. As such 
surfactants, nonionic type (polyoxyethylene alkyl ether, polyoxyethylene alkyl ester, 
polyoxyethylene sorbitan alkyl ester, sorbitan alkyl ester, and so on), anionic type (alkyl 
benzenesulfonate, alkyl sulfosuccinate, alkyl sulfate, polyoxyethylene alkyl sulfate, aryl 
sulfonate or the like), cationic type (alkylamines (laurylamine, stearyltrimethylammonium 
chloride, alkyldimethylbenzyl ammonuim chloride and so on), polyoxyethylene alkylamines). 
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amphoteric type (carboxylic acid (betaine type), sulfuric acid ester salts and so on), and so on can 
be mentioned. However, they are not restricted to these examples only. In addition to these, 
polyvinyl alcohol, carboxymethylcellulose, gum arable, polyvinyl acetate, gelatin, casein, 
sodium alginate, tragacanth gum and a variety of other auxiliary agents can be used. 

During the manufacture of the variety of formulations mentioned previously in the 
present invention, the formulations can be prepared by containing the compound of the present 
invention in the range of 0.001% to 95% (wt%, the same hereafter), preferably 0.01% to 90%. 
For example, in the case of a powder formulation, a DL dust formulation, or a micropowder 
formulation (F), it is contained at 0.01-5%. In the case of a granular formulation, it is contained 
at 0.01-10%. In the case of a wetting formulation, an emulsion, or a liquid formulation, it is 
contained at 1-75%. 

The formulation prepared in this manner, for example, in the case of a wetting 
formulation, an emulsion, a sol. formulation or the like, is diluted with water or an appropriate 
solvent. It can be sprayed so that the amount of the active component per 10 ares is in the range 
of0.3-300gor so. 

In using the compound of the present invention as an insecticide or a mitocide, it can be 
mixed with a known insecticide, mitocide, a sterilizing agent or the like in any ratio in an attempt 
to increase the apphcability. Depending on the situation, a synergistic effect can also be 
expected. 

The method for the preparation of the compound of general formula (I) of the present 
invention into a formulation as an insecticide or a mitocide will be explained on the basis of 
Application Examples 3 through 6. However, the present invention is not to be restricted to these 
appHcation examples. It can be mixed with a variety of other additives in any ratio. 

In the application examples, "parts" represents parts by weight. 

A pplication Example 3 (Emulsion) 

40 parts of Compound No. 12, 20 parts of Sorpol 700H (commercial product name of an 
emulsifier manufactured by Toho Chemical Ind. Co., Ltd.), and 40 parts of xylene were 
imiformly mixed to obtain an emulsion. 

A pplication Example 4 (Wetting formulation) 

15 parts of Compound No. 26, 15 parts of white carbon, 3 parts of calcium lignin 
sulfonate, 2 parts of polyoxyethylene nonyl phenyl ether, 5 parts of diatomaceous earth, and 60 
parts of clay were uniformly mixed with a pulverizing mixer to obtain a wetting formulation. 
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Application Example 5 (Powder formulation) 

1.5 parts of Compound No. 32 and 98.5 parts of clay were uniformly mixed and 
pulverized to obtain a powder formulation. 

Application Example 6 (Granular formulation) 

15 parts of water were added to 5 parts of Compound No. 5, 1 .5 parts of lauryl sulfate, 
1.5 parts of calcium lignin sulfonate, 25 parts of bentonite, and 67 parts of white clay. After 
kneading with a kneader, it was granulated with a granulator and dried in a fluidizing dryer to 
obtain a granular formulation. 

Effect of the invention 

The compounds of the present invention exhibit a high prevention and elimination 
effectiveness with respect to hquid-sucking noxious insects, biting noxious insects or a variety of 
other noxious insects and mites. They are also useful in the extermination of plant parasitic 
noxious insects, stored grain noxious insects, and medically noxious insects. They have an 
extremely high insecticidal and mitocidal effect with respect to Nephotettix cincticeps with 
resistance to organophosphorus insecticides and carbamate insecticides, and to mites with 
resistance to dicofol, which are especially problematic. Furthermore, the compounds of the 
present invention virtually do no agent damage to useful crops. Therefore, they can be used for 
the extermination of a wide range of noxious insects and mites shown in the following. 

Coleoptera 

Adzuki bean beetles, maize weevils, kokumustomodoki [transliteration], Epilachnasersa, 
Agroires fusciocolliSy Anomala cuprea, Anomala refocuprea Motschulsky, filtrate starlight 
fabricius [sic], Lissorhoptrus oryzophiluSy etc. 

Lepidoptera 

Lymantria dispar, green caterpillars, Spodoptera litura, rice stem borer, Adoxophyes 
orana Fisher von Roeslerstamm, almond moth, Agrotis segetum Denise & SchiffermtiUer, 
Agrotis ipsilon Hufiiagel, Plutellary lastell [sic; possibly, Plutella xylostella], etc. 

Hemiptera 

Nephotettix cincticeps, brown plant hopper, Laodelphax striatella Fallen, Pseudococcus 
comstocki Kuwana, Myzus persicae, Aphis gossypii Glover, Myzus maliscutus^ etc. 



Orthoptera 

Blattella germanica, Periplaneta americana, Gryllotalpa orientalis, Oxyaye zoensis [sic], 

etc. 

Diptera 

Musca domestica Linnaeus, Aedes aegypti, seed com fly, Culex tritaeniorhynchus Giles, 
onion fly, etc. 

Acarina 

Tetranychus cinnabarinus, Tetranychus kanzawai Kishida, Tetranychus urticae Koch, 
Panonychus citri, Panonychus ulmi Koch, Aculops pelekassi Keifer, etc. 

Next, specific examples of the usefulness and the effectiveness of the compounds of the 
present invention are given in Test Examples 1 and 2. 

Test Example 1 Prevention and elimination effectiveness test with respect to resistant 
Nephotettix cincticeps 

In a square pot made of black vinyl and 6 cm on a side, young rice plants were set. When 
the leaves were about 40 cm, a certain amoimt of a powder formulation of the present invention 
prepared according to Application Example 5 was spread on the stems and leaves of the rice 
plants with a mizzeto [transliteration] duster. After spreading, the young rice plants were covered 
with a cylinder made of vinyl chloride with a diameter of 1 1 cm. Placed inside this circular 
cylinder were 20 Nephotettix female imagos (3 days after wing growth) exhibiting resistance to 
an organophosphorus insecticides and carbamate type insecticides. This pot was placed at a 
constant temperature of 25°C. After 48 h, the insect knockout ratio (%) was determined. 

This test was carried out in a three-pot system for each drug agent concentration. The 
average insect inhibition rate (%) was calculated. The results are shown in Table 2 [sic; 3], 
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Key: 1 Compound No. 

2 Active ingredient amount (g/1 0 ^e) 

3 Insect knockout rate (%) 

4 Comparative active agent formulation 
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Comparative active agent formulation A: w w „ 

(The compoimd described in Pharmaceutical Bulletin, Vol. 5, pp. 397-400) 

Comparative active agent formulation B: ch,o/»" ^IUq^^ *^ 
(Common name: malathion) 



Comparative active agent formulation C: . (o)- o c h c h 
(Common name: BPMC) 



Test Example 2 Prevention and elimination effectiveness test with respect to resistant namidani 
[transliteration] 

In a square pot made of black vinyl and 6 cm on a side, young string bean plants were set. 
During the first leaf developing period, 20 Tetranychus urticae Koch female imagos resistant to 
dicofol during successive generation breeding were added per pot for inoculation and 
attachment. After 24 h, a solution diluted to the specified concentration of the wetting 
formulation of the present invention prepared according to Application Example 4 was spread at 
30 mL per pot. The pots were then placed at a constant temperature of 25*'C. After 14 days, the 
number of parasitic Tetranychus urticae Koch female imagos was examined, and the prevention- 
elimination value (%) was deteraiined. 

This test was carried out in a three-pot system for each active agent formulation 
concentration. The average prevention-elimination value (%) was calculated. The results are 
shown in Table 3 [sic; 4]. 
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Key: 1 Compound No. 

2 Treating active agent formulation solution concentration (g/1 0 are) 

3 Prevention-elimination value (%) 

4 Comparative active agent formulation 
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Comparative active agent formulation D: c a — (o>- c — a 
(Common name: dicofol) ^ ^ * ' 
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